Correct drug labelling is central for ensuring proper drug dispensing and thus for patient safety. Labelling errors may result in adverse health outcomes. The objective of this study was, therefore, to assess the effect of labelling on the quality of drug dispensing and patient knowledge about dispensed drugs in Jimma University model and specialized hospital outpatient Pharmacies. Individual packages with prescribed drugs were examined using pretested questionnaire and observational check lists during the dispensing process. Patients' knowledge about drugs dispensed to them was assessed at the exit interview using a pretested questionnaire. Out of 743 prescribed drugs, 682 (91.8%) were dispensed to 426 patients. The average labelling score (range from 0 to 6) of dispensed drugs in Model and Outpatient pharmacy was 2.00 (95% CI 1.97 to 2.04) and 1.73 (95% CI 1.6 to 1.8) respectively, with overall average labelling score of 1.90 (95% CI 1.84 to 1.91). The average patient knowledge score (range from 0 t0 5) was 3.45 (95% CI 3.31 to 3.59) and 3.5 (95% CI 3.35 to 3.64) for model and outpatient pharmacy, respectively, while the overall average knowledge score was 3.46 (95% CI 3.37 to 3.57). Major labelling problems were absence of patient's name and dose followed by frequency of administration, duration of treatment, and the reason for prescription. Literacy status of patients had a significant effect on their knowledge (p < 0.005) but age had not (p > 0.05). We recommend that corrective measures targeting both, labelling and patients' knowledge should be implemented to improve the patients' safety and drug therapy adherence.
INTRODUCTION
Rational prescription and drug use have been a concern in both developed and developing countries during the last two decades and have been promoted by World Health Organization WHO and others. Within drug use programmes, efforts have often been concentrated on ensuring rational prescribing habits. The quality of dispensing and patient knowledge of drugs has often been overlooked [1] [2] [3] [4] .
The primary purpose of labelling is to provide all the necessary information needed to correct dispensing of a prescribed drug. The label gives patients the relevant information which they need for proper use of the dispensed drug. In addition to proper labelling, patients' knowledge about the prescribed drug is an essential prerequisite for patient compliance [5, 6] . Any error or failure in the dispensing process can jeopardize the care of the patient [7] . Dispensing is a critical part of the drug use process and plays an important role in avoiding irrational drug use. The manner in which drugs are taken by patients is often influenced by the dispensing protocol and information given during the dispensing process [8, 9] . All patients are potentially at risk for medication errors. A recent study from the US hospitals has shown that 55% of the total hospital medication errors involved older adults [10] . The potential for medication errors increases as the number of drugs administered increases. Individuals aged 65 years and older use three times the number of medication than individuals in younger age groups. These medication errors can be prevented by correct and proper labelling, and giving patient appropriate drug information during dispensing [11] .
The time spent with the patient by a dispenser is a good indicator of the service quality received by the patient. Inappropriate dispensing and use of drugs can lead to ineffective health care. Studies conducted in both developed and developing countries [12] [13] [14] indicate that incorrect dispensing, self medication and the use of subtherapeutic doses are major cases of irrational drug use.
MATERIAL AND METHODS

Study Site
The study was conducted at Jimma University located in Jimma town, approximately 355 km from the capital, Addis Ababa. The University's college of Public Health and Medical Sciences comprises of 18 departments which train medical and paramedical students. Among the facilities available, the university's Model Pharmacy which serves as a training centre for pharmacy students exists. In addition, the pharmacy also provides service to hospital patients and serves as a model for other private and government pharmacies in terms of drug availability and quality of service. In addition to the Model Pharmacy, The Jimma University Specialized Hospital (JUSH) also has four other pharmacy units namely: inpatient, outpatient, antiretroviral therapy (ART), and pharmacy store. One pharmacist and five technicians were on duty in the four units at the time of data collection (January to March 2007).
Study Design and Data Collection
Single institution based cross sectional study design was used for assessment of individual drug labelling using previously prepared and pre-tested check list.
In addition, participative observations of the dispensing process were conducted. Patients' knowledge of dispensed drugs and understanding of the information provided were assessed at the exit interview. The drug labelling quality was assessed by calculating mean labelling scores composed of six dispensing fields: 1) name of a patient, 2) drug name, 3) drug strength, 4) drug dose, 5) frequency of drug administration, and 6) duration of treatment. Correct response to each field was assigned a score "1". Incorrect or absent information was assigned a score "0" (creating a score range from 0 to 6). Each patient's knowledge about dispensed drug(s) was obtained at the exit from the pharmacy after dispensing. The patient recall of name and dose of a drug, frequency of administration, duration of treatment, and reason for prescription (incorrect recall = 0, 1 point for each correct recall attribute; maximum score = 5).
Data Analysis
Data was compiled and analysed using SPSS for Windows Version 16. Correlation coefficients and Chisquare tests were used to determine the relationship between dependent and predictor variables.
Ethical Consideration
The research proposal was reviewed and approved by Ethical Review Board of the Jimma University prior to conducting the study. Moreover, data was collected after consent was obtained from each study unit (patient or care giver).
RESULTS
A total of 426 patients, 220 from model pharmacy, and 206 from outpatient pharmacy were included in the study.
Socio-Demographic Characteristics
Among 426 patients, 262 (61.5%) and 164 (38.5%) were males and females, respectively. The majority was within age group of 18 -44 years old and 45 -65 years of age. Most of patients (79.9%) were literate at different educational levels and 20.9% were illiterate.
Dispensed Drugs
Total of 743 drugs were prescribed to be dispensed to 426 patients and 682 (91.8%) were dispensed. Since 2 drugs per prescription per patients were considered, 58 drugs were eliminated, leaving 624 drugs for the assessment of labelling patterns and patients knowledge analyses. In the model and outpatient pharmacies, 366 and 377 drugs were prescribed to 220 and 206 patients, respectively. From the prescribed drugs, 349 (95.4%) and 333 (88.3%) drugs were dispensed in the Model and Outpatient pharmacies, respectively. Majority (53.5%) of the patients were dispensed one drug, 35.4% two drugs, and 11% were dispensed more than two drugs per prescription (Figure 1) .
Major class of drugs dispensed to patients ( Table 1 ) were anti-infective (40%) followed by non-steroidal antiinflammatory drugs (NSAID) (15%), central nervous system (CNS) drugs (13%), cardio vascularsystem (CVS) drugs (12%), and gastro intestinal tract (GIT) drugs 38 (6%). The "other" class (14%) included vitamins, oral rehydration salt, and glucose. (Figure 2) 
Labelling Pattern and Score
Most of the dispensed drugs, 5 (85.3%), in both pharmacies had a labelling scores of 2 and there was no drug dispensed with the score 5 or 6The average labelling score of dispensed drugs in model and outpatient pharmacies was 2.00 (95% confidence interval [CI]: 1.97 -2.04) and 1.73 (95% CI: 1.6 -1.8), respectively. And overall average labelling score was 1.9 Labelling scores for different drug classes of drugs from both pharmacies ranged from 1.64 (CNS drugs) to 2.01 (NSIDs) ( Table  1) .
Of all dispensed drugs from the two pharmacies no label was found with patient's name. Majority (83%) of the drugs were dispensed as original packs which have label of name and strength of the drug and the rest have few labels of dispensing attributes (Figure 3) .
Patient Knowledge
The name of drug was recalled in 138 (22.1%), dose in 533 (85.4%), frequency of administration in 539 (86.4%), duration of treatment in 477 (76.4%), and the reason for prescription in 471 (75.5%) of dispensed drugs. The average knowledge scores of patients who took drugs from model and outpatient pharmacies were 3.45 and 3.5, respectively. The result showed that the average knowledge score of patients from both pharmacies is 3.46.
From all the knowledge attributes "name of drug" was recalled by least number of patients in both pharmacies. However, other knowledge attributes of most drugs dispensed were recalled by majority of the patients (Figure  4) . The literacy status of patients who recalled most of the knowledge attributes to dispensed drugs were calculated and the least knowledge score was found for those who have informal education and illiterates (2.88 and 3.08, respectively).
The highest knowledge score was found for patients whose literacy status was 9 to 10 grades (4 on 5 scales). But majority of the patients in both literacy groups did not recall the name of dispensed drugs. 
DISCUSSION
In order to understand the way drugs are used, it is important to consider what takes place at the health facilities from both the provider's and the patient's perspectives. Patients, for whom pharmaceuticals are prescribed, should at a minimum, receive well labelled medications, and should understand how to take each drug [4] . This study has shown that one of most important dispensing attribute, patient's name, was not labelled in any of the dispensed drugs. This may result in confusion of medication between family members, or other groups of people. In prisons and other institutions where people reside in large groups, it is highly likely that individuals take the drugs which are actually not prescribed to them. The drugs dispensed at both pharmacies have overall average labelling score of 1.9 on 6 scales (representing 32% of total score).
Knowledge scores of patients to dispensed drugs by age were also tabulated and higher score (3.94) was observed in 10 -17 years of age group. The least score (3.09) was found in patients with age group of above 65 ( Table 2) .
The average dispensing time spent to individual patients in model and outpatient pharmacies was 125.5 and 39.3 seconds, respectively and the average dispensing counselling time was 14.4 and 19.8 seconds. The maximum and minimum values to each pharmacy have wider gaps.
Pattern between these pharmacies is significantly different (p < 0.005). This may be due to less number of druggists involved in dispensing at outpatient pharmacy. Only one druggist was in charge for the dispensing process during study period. The work over load obviously reduces the efficiency at which quality service is provided to patients. Similar problems have been reported in USA by Mitchener and David [15] that too much prescription and few numbers of pharmacists involved in pharmacies has resulted in medication errors.
This shows that there are nearly two labels on each of the dispensed drugs. The score would even be lesser if there were no original pack dispensed drugs (83%) which have actually two labels, name and strength of the drug. This score is by far less than the labelling score of dispensed drugs studied in Botswana which is 2.75 on 5 scale (representing 55% of total score) [6] .
At facility level, the average labelling scores at model and outpatient pharmacies were 2.0 and 1.8, respectively. Statistical tests showed that labelling Significant variation of labelling scores were also observed by major class of dispensed drugs (p < 0.005). The perception that professionals involved in dispensing have towards patient's knowledge might have also affected the result. For CVS and CNS drugs, for example, professionals usually assume that the patient knows the correct dosage as the drugs are normally taken on a regular basis relatively for a long period.
At some point during examination or dispensing process, details about the medication prescribed are often explained to the patient. Similarly, this study included five dispensing attributes, namely: name and dose of drug, frequency of administration, duration of treatment, and the reason for prescription to assess the understanding of patient to the information provided. However, evaluating the patient's knowledge of when and in what quantity each drug should be taken would be simple for measurement.
Accordingly, dose and frequency of administration were recalled in 85.4% and 86.4% for the drugs dispensed, respectively. The least (22%) recalled attribute of dispensed drug was "name of drug". This is probably due to the trend that professionals involved in dispensing do not usually tell the names of drugs to patients. In fact, "drug name" is one of the most important indicator of patient knowledge as patients who know drug names can make proper use of the drugs without expecting much help from the health professionals. Patient's knowledge of drug's name would also make retreatment with different drugs easier in case the drug first prescribed is found ineffective or hypersensitive. Patient's knowledge helps the health professionals in determining alternative drugs during patient's revisit. In this study majority of patients have good knowledge to other attributes of dispensed drugs. The average knowledge score of patients in model and Outpatient pharmacies were 3.42 and 3.5, respectively, while the overall average knowledge score was 3.46 (representing 69.2% of total score) which is better score than the value obtained in Botswana (2.5 on 4 scale, representing 63% of total scores) [6] .
Patients who recalled the correct dose of the dispensed drugs in both model and Outpatient pharmacies were about 85%. This value is higher than the results found in Yugoslavia which is 68% of the total dispensed [16] . The elevated knowledge score in this study compared to other studies conducted elsewhere [6, 16] may be due to the literacy status of the patients taking the drug. Approxi-mately, 80% of the patients were literate at different levels. In addition, majority of the patients (53.5%) were taking only one drug which can make them easily understand the information given to them. Patients at Outpatient pharmacy had higher knowledge scores than in Model pharmacy. A plausible explanation is that most of the patients served there were chronically ill who, due to prolonged use of drugs, became familiar with the drugs taken.
Age of patients did not have any significant association (p > 0.05) in recalling the dispensing attributes. This might be due to most of the patients who took dispensed drugs were within age groups of 18 to 65 years old and they easily understand the information what the dispenser provided during dispensing process.
The number of drugs actually dispensed for the total patients were 682 (91.8%) out of 743 prescribed drugs. This result is better as compared to the drugs actually dispensed in Jordan (81.8%) [17] and similar to findings of preliminary survey on drug dispensing and labelling pattern in hospitals of Southern Nations and Nationalities Peoples Region (SNNPR), Ethiopia, (90%) [18] . This may be due to better availability of drugs in the two pharmacies since they are model and teaching pharmacies.
The average dispensing time in the two pharmacies was 82.4 seconds. At facility level, the average dispensing time of model and outpatient pharmacies have 125.5 and 39.3 seconds. The average dispensing time obtained from model pharmacy is higher than the average dispensing time found in the study done at hospitals of SNNPR (70 sec) [18] , and Health Stations (90 sec.) and Health Centres (114 sec.) of Northern Ethiopia, Gondar [19] . Similarly, it is also has higher dispensing time than the time found from Jordan (28.8 sec) [17] ; Yugoslavia (20.5 -48.2 sec.) [16] ; and Tanzania (78 sec.) [13] . The higher average dispensing time at model pharmacy doesn't mean that more information about dispensed drugs was given to the patients. This can be verified by the better knowledge score and dispensing counselling time obtained in outpatient pharmacy. The higher dispensing time observed at model pharmacy is due to the inclusiveness of the time spent for cost estimation of the drug and paying the drug charge. But in outpatient pharmacy, the patients are taking drugs free of charge in that case no time is spent for estimation and payment. The average dispensing time of both pharmacies is within the range of international standard (13 -86 seconds) [4] . To the contrary higher average dispensing counselling time is observed in outpatient than model pharmacy (19.8 and 14.4 sec., respectively). This time is exclusively the time spent by the dispenser with the patient during drug dispensing and counselling. The higher dispensing counselling time in the outpatient pharmacy may be due to the delivery of more than one drug for a patient. This dispensing counselling time found in both pharmacies is much lower than the time given to patients for advising and giving information about dispensed drugs per patient (189 sec.) in South Africa [20] .
Several study variables were significantly correlated (p < 0.01) to one another. For example, there is big difference of labelling of the name of the drug on dispensed drugs between the two pharmacies. The probability of dispensing drugs without the name of the drug was higher in outpatient than the model pharmacy. Similarly, inverse relationship was observed for overall labelling score between the two pharmacies (r = −0.83). Patient's literacy affected their ability to recall name and dose of the dispensed drugs. This suggests that effort should be made at the community level to help patients to improve their understanding attributes about dispensed drugs.
CONCLUSIONS
Inadequate labelling of dispensed drugs to patients was the major problem observed in both of the pharmacies examined. Although, most of the dispensed drugs were original packed, they were not adequately labelled and lacked the other four drug label attributes. The other main problem of the labelling pattern was absence of patients' names in all of the dispensed drugs. These inconveniencies could curtail the health services of pharmacies, which may lead to irrational drug use. Educational status of patients can be a good indicator of better knowledge on dispensed drugs. Longer average dispensing time does not necessarily mean that proper information is provided to the patient. Average dispensing counselling time which is directly spent with the patients is much better quality indicator.
We recommend that corrective measures targeting both, labelling and patients' knowledge should be implemented to improve the patients' safety and drug therapy adherence.
